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Manhole covers of railway freight gondolas are important resource
defining elements, their carrying capacity determines the safety of the car-
go. It  should be noted that the design of the manhole cover of the modern
gondola, which is operated by the railways of 1520 mm is not fully comply
with the requirements strength and wear resistance.
A brief history. The first manhole covers were 6 mm metal sheet
with a tightening in the form of ribs 8x70 - such an arrangement does not
provide sufficient rigidity. In 1936 steel sheet (6 mm) received six ribbed,
side edges reinforced corners 75x75x8. In later years the number of corru-
gation was increased to 9. Design «КВЗ» with the low-alloy steel instead of
«Ст. 3». with a reduced thickness of 5 mm, formed the "usual" image of the
manhole cover with 6 corrugations and strapping. Then came the construc-
tion of Uralvagonzavod (sheet of 4 mm, edit profile of strapping), it became
the most popular model in the mid-20th century. The modern concept of
hatch covers used «КВЗ» and Uralvagonzavod and the thickness of the
sheet 5 mm [1].
It is necessary to increase the rigidity (to prevent the emergence of
gaps) and durability to create the manhole cover rail freight gondola with a
new quality.
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We conducted a patent search of existing developments and found
several  interesting-looking  structures.  Fig.  1  -  4  show  their  schemes  and
brief descriptions.
The authors are developing a fundamentally new design three-piece
manhole cover of railway gondola, the rigidity of which is provided with
two corrugated sheets of various widths.
The top sheet in this case may be an indicator of wear. 3D model of
the structure shown in Fig. 5.
Fig. 1. Prestressed design [2] Fig. 2. Manhole cover with cross strap-
ping [3]
Fig. 3. Manhole cover with a variety of
corrugations [4]
Fig. 4. Manhole cover with a flat sheet
and reinforced strapping [5]
Also, the authors carried out a number of promising developments:
- prestressed and predeformed manhole cover in order to reduce the
stresses and deflections under load;
- manhole cover with additional stops in that clog some of the mate-
rial is unloaded and the remaining third to unload the cargo to that huddled
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in stops than reduced abrasion hatch. Diagram of a method of reducing the
wear is shown in Fig. 6.
Fig. 5. Three-piece manhole cover of railway gondola
Fig. 6. A method of reducing wear (1 - manhole cover, 2 - stops, 3 - cargo)
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